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SPECIFICATION 



ROTARY DAMPER 



TECHNICAL FIELD 

The present invention relates to a one-way rotary damper used for delaying 
rotational motion when an open/close body such as lid or door is opened or closed. 

BACKGROUND ART 

As shown in Fig. 7 for example, a conventional rotary damper of this kind 
includes a rotation shaft 102 disposed along an axis of a body case 101, partition walls 

103 provided so as to partition spaces formed between the rotation shaft 102 and the 
body case 101, and a vane member 104 disposed to be rotatable with rotation of the 
rotation shaft 102 in a liquid chamber partitioned by the partition wall 103 in which 
viscous liquid is charged. The rotary damper also includes valve members 105. Each the 
valve member 105 is substantially T-shaped as viewed from above, and has an engaging 
projection capable of engaging into a groove formed in a tip end surface of the vane 
member 104 with a play therebetween, and has an arc portion whose outer peripheral 
surface slides on an inner peripheral surface of the body case 101 as the vane member 

104 rotates. 

Each the valve member 105 of the rotary damper includes is provided with a 
backflow groove (not shown) . The backflow groove is closed when the vane member 
104 rotates in one direction and viscous liquid passes through the backflow groove 
when the vane member 104 rotates in the opposite direction. An open/close body which 
is a subject to be controlled rotates in one direction, e.g., in a closing direction, the 
rotation shaft 102 connected to a shaft of the open/close body rotates in association with 
the rotational motion of the open/close body, and with this rotation, the vane member 
104 rotates in the liquid chamber. Each the liquid chamber is partitioned by the vane 
member 104 and the valve member 105 into two chambers, i.e., a pressure chamber 
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106a and a non-pressure chamber 106b. When the vane member 104 rotates, the viscous 
liquid in the pressure chamber 106a is pressed and moved into the non-pressure 
chamber 106b. At that time, since the backflow groove of the valve member 105 is 
closed, the viscous liquid moves through a slight gap formed between the outer 
peripheral surface of the arc portion of the valve member 105 and the inner peripheral 
surface of the body case 101. This rotary damper exhibits a predetermined braking force 
by a resistance generated when the viscous liquid moves, and can delay the rotational 
motion of the open/close body. 

On the other hand, when the open/close body which is the subject to be 
controlled rotates in the opposite direction (opening direction) , the rotation shaft 102 
rotates in a direction opposite from that described above in association with the 
rotational motion of the open/close body, and with this rotation, the vane member 104 
rotates in the opposite direction in the liquid chamber. With this, the viscous liquid in 
the non-pressure chamber 106b is pressed and moved into the pressure chamber 106a. 
At that time, since the viscous liquid passes through the backflow groove of the valve 
member 105 and moves, almost no resistance is generated when the viscous liquid 
moves. Thus, the rotary damper does not exhibit the braking force and allows the 
open/close body to rotate without delay. 

In the case of the one-way rotary damper capable of exhibiting the braking force 
only when the rotation shaft rotates in one direction, the braking characteristics are 
varied depending upon a size of the gap through which the viscous liquid passes when 
the viscous liquid moves from the pressure chamber to the non-pressure chamber. 

In the above-described rotary damper, however, since the gap is formed between 
the inner peripheral surface of the body case 101 and the outer peripheral surface of the 
arc portion of the valve member 105 which can slide on the tip end of the vane member 
104 in the circumferential direction, if a plurality of rotary dampers are manufactured, it 
is extremely difficult to make the sizes of all the gaps uniform. 

That is, in order to make the sizes of the gaps uniform in the above-described 
rotary damper, a precise working is required for at least three parts, i.e., the vane 
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member 104 which is integrally formed with the rotation shaft 102, the valve member 
105 and the body case 101. However, in the actual case, size precision of among the 
parts is varied and as a result, variation is generated in size of the gap formed by 
assembling these parts. 

Thus, in the rotary damper having the above-described configuration, if a 
plurality of rotary dampers are manufactured, the braking characteristics are prone to be 
varied depending upon individual rotary damper, and it is difficult to obtain stable 
braking characteristics. 

Furthermore, when the vane member 104 and the rotation shaft 102 are 
integrally formed together, in order to form a groove in the tip end surface of the vane 
member 104 into which the valve member 105 can engage, the shape of a mold 
becomes complicated and the cost of the mold is increased and thus, it is difficult to 
reduce the manufacturing cost of the rotary damper. 

On the other hand, there exists a one-way rotary damper in which a liquid 
passage penetrating the vane member in its thickness direction is formed in the vane 
member, the liquid passage is provided with a valve body which control the flow of the 
viscous liquid, a tip end surface of the vane member directly slides on the inner 
peripheral surface of the body case and rotates. According to the rotary damper having 
this configuration, even if a plurality of rotary dampers are manufactured, since the 
valve member is not interposed between the tip end surface of the vane member and the 
inner peripheral surface of the body case, it is possible to reduce the variation in size of 
the gap (gap between the tip end surface of the vane member and the inner peripheral 
surface of the body case) through which the viscous liquid passes when the viscous 
liquid moves from the pressure chamber to the non-pressure chamber. 

However, in order to operate the valve body such that the liquid passage is 
closed when the vane member rotates in one direction and the liquid passage is opened 
when the vane member rotates in the opposite direction, it is necessary to provide a play 
in the liquid passage for allowing the valve body to move therein, and the thickness of 
the vane member is adversely increased. Thus, if such a configuration is employed, 



4 



there is a problem that the rotation angle range of the vane member is narrowed. 

When the vane member rotates in one direction, in order to reliably close the 
liquid passage by the valve body from the initial time point of the rotation, it is 
considered to provide a spring or the like for biasing the valve body so that the valve 
body disposed in the liquid passage having the play close the opening of the liquid 
passage on the side of the pressure chamber in a normal state. According to this 
configuration, however, the thickness of the vane member is further increased. 

Since there is a limit for increasing the thickness of the vane member, a spring 
or the like is not conventionally disposed in the vane member having a lateral liquid 
passage. 

Therefore, at the initial time point of the rotation of the vane member, the 
braking force to be exhibited is prone to be unstable, and it is difficult to reliably 
exhibit a braking force from that time point. 

The present invention has been accomplished in view of the above points, and it 
is a first object of the invention to provide a rotary damper capable of reducing the 
variation in size of a gap through which viscous liquid passes when the viscous liquid 
moves from a pressure chamber to a non-pressure chamber, and capable of obtaining 
stable braking characteristics. 

It is a second object of the invention to provide a rotary damper in which a 
valve body for controlling a flow of viscous liquid is disposed in a vane member, a 
thickness of the vane member can be reduced as compared with the conventional 
technique, and when the vane member rotates in one direction, the valve body can be 
operated such that a liquid passage is reliably closed from the initial time point of the 
rotation. 

DISCLOSURE OF THE INVENTION 

To achieve the above objects, an invention described in claim 1 provides a rotary 
damper comprising 

a rotation shaft disposed along an axis of a body case, 
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a partition wall provided so as to partition a space formed between the rotation 
shaft and the body case, 

a vane member disposed to be rotatable with rotation of the rotation shaft in a 
liquid chamber partitioned by the partition wall in which viscous liquid is charged, 
wherein the vane member can rotates while allowing its upper end surface, lower end 
surface and tip end surface to respectively slide on a lower surface of a closing member 
which closes an opening of the body case, an inner surface of a bottom wall of the body 
case and an inner peripheral surface of the body case, the vane member partitions the 
liquid chamber into a pressure chamber and a non-pressure chamber, 

a liquid passage which has a large hole portion and a small hole portion smaller 
than the large hole portion, which penetrates the vane member in a direction 
substantially parallel to an axial direction, the large hole portion being in 
communication with the pressure chamber, and the small hole portion being in 
communication with the non-pressure chamber, and 

a valve body movably disposed in the large hole portion of the liquid passage. 

According to an invention described in claim 2, in the rotary damper of claim 1, 
the large hole portion and small hole portion are substantially circular holes, the valve 
body is formed into a spherical shape having a diameter greater than an inner diameter 
of the small hole portion. 

According to an invention described in claim 3, in the rotary damper of claim 1 
or 2, the rotary damper further comprises a spring which biases the valve body such that 
the valve body closes a boundary portion between the large hole portion and the small 
hole portion of the liquid passage in a normal state. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view showing a rotary damper according to an embodiment of 
the present invention, Fig. 2 is a sectional view taken along a line A-A in Fig. 1, Fig. 3 
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is a sectional view taken along a line B-B in Fig. 2, Fig. 4 is a sectional view taken 
along a line C-C in Fig. 3, Fig. 5 is a sectional view showing a rotary damper according 
to another embodiment of the invention, Fig. 6 is a sectional view showing a rotary 
damper according to another embodiment of the invention and Fig. 7 is a sectional view 
showing a conventional rotary damper. 

In the drawings, a reference number 10 represents a body case, a reference 
number lOd represents a partition wall, a reference number 11 represents a pressure 
chamber, a reference number 12 represents a non-pressure chamber, a reference number 
20 represents a rotation shaft, a reference number 30 represents a vane member, a 
reference number 40 represents a valve body, a reference number 50 represents a lid 
member, a reference number 60 represents a guide member, a reference number 70 
represents a seal member, a reference number 80 represents a liquid passage, a reference 
number 81 represents a large hole portion, a reference number 82 represents a small 
hole portion and a reference number 90 represents a spring. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention will be explained in more detail based on an embodiment 
shown in the drawings below. 

As shown in Figs. 1 to 4, the rotary damper according to the embodiment of the 
invention comprises a body case 10, a rotation shaft 20, vane members 30, valve bodies 
40, a lid member 50 and a guide member 60. 

The body case 10 comprises a plate-like mounting portion 10a having a 
substantially rhombus shape as viewed from above, and a cylindrical portion 10b having 
a substantially tubular type and a closed bottom surface. 

As shown in Fig. 3, the cylindrical portion 10b has two partition walls lOd 
which are opposed to each other with the rotation shaft 20 interposed therebetween. 
Each the partition wall lOd projects in the axial direction from an inner peripheral 
surface 10c of the cylindrical portion 10b, and partitions a space formed between the 
rotation shaft 20 and the body case 10. 
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A tip end surface of the partition wall lOd has a substantially arc cross section 
and an outer peripheral surface of the rotation shaft 20 slides on the tip end surface 
when the rotation shaft 20 rotates. The two chambers formed in the cylindrical portion 
10b partitioned by each the partition wall lOd are liquid chambers. Viscous liquid such 
as silicon oil is charged into each liquid chamber. 

Each the liquid chamber is closed by a closing member comprising the lid 
member 50 which closes an opening formed in an upper surface of the body case 10 
and the guide member 60 disposed in the lid member 50. 

Insertion holes 50a and 60a through which one end 20a of the rotation shaft 20 
is inserted through the lid member 50 and the guide member 60 which constitute the 
closing member. A seal member 70 for preventing viscous liquid charged into each 
liquid chamber from leaking is disposed around the guide member 60. 

As shown in Fig. 2, the one end 20a of the rotation shaft 20 projects from the 
body case 10, the other end 20b is fitted into a recess formed in an inner surface of a 
bottom wall (end wall which closes a bottom surface of the cylindrical portion 10b) 
lOe of the body case 10, and the rotation shaft 20 is disposed along the axis of the body 
case 10. 

As shown in Fig. 2, each the vane member 30 is formed into a plate-like shape 
having a predetermined thickness. A length between upper and lower end surfaces 30a 
and 30b of the vane member 30 is substantially equal to a distance between a lower 
surface of the closing member (lower surface of the guide member 60) 60b and an 
inner surface of the bottom wall lOe of the body case 10, and a diametrical length of 
the vane member 30 (a length between the tip end surface 30c and a phantom rear end 
surface of the vane member 30 which comes into contact with the outer peripheral 
surface of the rotation shaft 20) is substantially equal to a distance between the outer 
peripheral surface of the rotation shaft 20 and the inner peripheral surface of the body 
case 10 (inner peripheral surface of the cylindrical portion 10b) . The vane members 30 
are opposed to each other with the rotation shaft 20 interposed therebetween. 

As shown in Figs. 2 and 3, the vane members 30 are integrally formed on the 
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rotation shaft 20, and the vane members 30 are disposed such that they rotate as in the 
liquid chambers as the rotation shaft 20 rotates. By disposing the vane members 30 in 
this manner, each liquid chamber is partitioned into two chambers, i.e., a pressure 
chamber 11 and a non-pressure chamber 12. 

Each vane member 30 is formed with a liquid passage 80 which brings the 
pressure chamber 11 and the non-pressure chamber 12 into communication with each 
other. As shown in Figs. 2 and 4, the liquid passage 80 comprises a large hole portion 
81 formed in a range of a thickness of the vane member 30, and a small hole portion 82 
which is smaller than the large hole portion 81. The liquid passage 80 penetrates the 
vane member 30 in a direction substantially in parallel to the axial direction of the 
rotation shaft 20. The large hole portion 81 is in communication with the pressure 
chamber 11, and the small hole portion 82 is in communication with the non-pressure 
chamber 12. 

The valve body 40 is disposed in the large hole portion 81 of the liquid passage 
80 such that the valve body 40 can move in the large hole portion 81. When the valve 
body 40 receives a pressure of the viscous liquid, the valve body 40 closes or opens a 
boundary portion between the large hole portion 81 and the small hole portion 82. 

It is preferable that both the large hole portion 81 and small hole portion 82 are 
substantially circular holes, and that the valve body 40 is a ball, preferably steel ball 
having a diameter in the above range, i.e., a diameter larger than an inner diameter of 
the small hole portion 82 and smaller than an inner diameter of the large hole portion 
81. If both the large hole portion 81 and the small hole portion 82 are substantially 
circular holes and the valve body 40 is a ball, a hermetical state (sealing state) when 
the valve body 40 closes the boundary portion between the large hole portion 81 and the 
small hole portion 82 is excellent. As a result, it is possible to prevent the deterioration 
of the braking force which may be caused by liquid leakage from between the valve 
body 40 and the boundary portion. 

The rotary damper comprising the above members is used in a state in which the 
one end 20a of the rotation shaft 20 is connected to the shaft body of the open/close 



9 



body which is the subject to be controlled, and the body case 10 is fixed to the 
predetermined position. With the rotational motion caused when the open/close body is 
opened or closed, the shaft body of the open/close body and the rotation shaft 20 
connected to the shaft body are rotated and with this rotation, the vane member 20 
rotates in the liquid chamber. 

For example, when the rotation shaft 20 rotates in the braking force exhibiting 
direction (in a direction shown with an arrow X in Fig. 3) , the vane member 30 rotates 
and pushes the viscous liquid in the pressure chamber 11 while allowing the upper end 
surface 30a, the lower end surface 30b and the tip end surface 30c of the vane member 
30 to respectively slide on a lower surface 60b of the closing member which closes the 
opening of the body case 10, an inner surface of the bottom wall lOe of the body case 
10 and an inner peripheral surface 10c of the body case 10. 

The pushed viscous liquid flows into the large hole portion 81 of the liquid 
passage 80 formed in the vane member 30, but the valve body 40 is pushed against the 
boundary portion between the large hole portion 81 and the small hole portion 82 by the 
pressure of the flowing viscous liquid, the boundary portion is closed by the valve body 
40. Thus, the viscous liquid can not move into the non-pressure chamber 12 through the 
liquid passage, and moves into the non-pressure chamber 12 through the slight gap 
formed in the body case 10. That is, the viscous liquid moves from the pressure 
chamber 11 to the non-pressure chamber 12 through a gap between an outer peripheral 
surface of the rotation shaft 20 and the tip end surface of the partition wall lOd, a gap 
between the upper end surface 30a of the vane member 30 and the lower surface 60b of 
the closing member, a gap between the lower end surface 30b of the vane member 30 
and the inner surface of the bottom wall lOe of the body case 10, and a gap between the 
tip end surface 30c of the vane member 30 and the inner peripheral surface 10c of the 
body case 10. 

The rotation speed of the rotation shaft 20 is reduced by a resistance generated 
when the viscous liquid moves through the slight gap. With this, a predetermined 
braking force is applied to the open/close body, and the rotational motion of the 
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open/close body is delayed. 

On the other hand, if the rotation shaft 20 rotates in a direction opposite from 
the braking force exhibiting direction (in a direction shown with an arrow Y in Fig. 3) , 
the vane member 30 rotates in the opposite direction and pushes the viscous liquid in 
the non-pressure chamber 12 while allowing the upper end surface 30a, the lower end 
surface 30b and the tip end surface 30c of the vane member 30 to respectively slide on 
the lower surface 60b of the closing member which closes the opening of the body case 
10, the inner surface of the bottom wall lOe of the body case 10 and the inner 
peripheral surface 10c of the body case 10. 

The pushed viscous liquid flows into the small hole portion 82 of the liquid 
passage 80 formed in the vane member 30, this pressure pushes back the valve body 40 
which closes the boundary portion between the large hole portion 81 and the small hole 
portion 82, thereby opening the boundary portion. With this, the viscous liquid can pass 
through the liquid passage 80 and thus, the viscous liquid passes through the liquid 
passage 80 and moves into the pressure chamber 11 swiftly and without generating a 
resistance almost at all. As a result, the rotation shaft 20 rotates without being 
decelerated, no braking force is applied to the open/close body and the open/close body 
rotates. 

According to the rotary damper of this embodiment, when the rotation shaft 20 
rotates in the braking force exhibiting direction, the liquid passage 80 is closed and the 
viscous liquid moves from the pressure chamber 11 into the non-pressure chamber 12 
only through the slight gap formed in the body case 10. Therefore, the braking 
characteristics are varied depending upon the size of the gap through which the viscous 
liquid passes. According to the embodiment, the vane member 30 is disposed in the 
liquid chamber such that the vane member 30 rotates as the rotation shaft 20 rotates, 
while allowing the upper end surface 30a, the lower end surface 30b and the tip end 
surface 30c of the vane member 30 to respectively slide on the lower surface 60b of the 
closing member which closes the opening of the body case 10, the inner surface of the 
bottom wall lOe of the body case 10 and the inner peripheral surface 10c of the body 
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case 10, and the vane member 30 rotates while the tip end surface 30c slides on the 
inner peripheral surface 10c of the body case 10. Thus, even if a plurality of rotary 
dampers are manufactured, it is possible to reduce the variation in sizes of the gaps 
formed in the body cases 10 as compared with the conventional technique, and stable 
braking characteristics can be obtained. 

Since it is unnecessary to separately provide the vane member unlike the 
conventional technique, it is possible to reduce the number of parts and to reduce the 
manufacturing cost. 

Further, the liquid passage 80 includes the large hole portion 81 formed in the 
thickness region of the vane member 30 and the small hole portion 82 which is smaller 
than the large hole portion 81, the vane member 30 penetrates the rotation shaft 20 in 
the direction substantially in parallel to the axial direction of the rotation shaft 20, i.e., 
in the vertical direction, the large hole portion 81 is in communication with the pressure 
chamber 11 and the small hole portion 82 is in communication with the non-pressure 
chamber 12, and the valve body 40 can move in the large hole portion 81. Thus, the 
play allowing the valve body 40 to move can be provided even increasing the thickness 
of the vane member 30. Thus, the thickness of the vane member 30 can be reduced as 
compared with the conventional technique. 

Further, when the vane member 30 and the rotation shaft 20 are integrally 
formed together, if the liquid passage 80 is formed in the vane member 30, the cost 
required for forming the mold can be reduced as compared with the conventional 
technique in which the groove with which the valve member 105 can be engaged is 
formed in the tip end surface of the vane member 104. Therefore, the manufacturing 
cost of the rotary damper can be reduced as compared with the conventional technique. 

Further, both the large hole portion 81 and the small hole portion 82 are 
substantially circular holes, and the valve body 40 is the ball. With this configuration, it 
is possible to enhance the sealing performance, and to prevent a braking force to be 
exhibited from being deteriorated. 

The liquid passage 80 penetrates the vane member 30 in the direction 
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substantially parallel to the axial direction of the rotation shaft 20. Therefore, as shown 
in Fig. 5, a ratio of the liquid passage 80 occupied by the large hole portion 81 is 
increased, and it is possible to provide a spring 90 which biases the valve body 40 such 
that the valve body 40 closes the boundary portion between the large hole portion 81 
and the small hole portion 82 in a normal state. 

The spring 90 is a compression spring. The valve body 40 is always pushed 
against the boundary portion between the large hole portion 81 and the small hole 
portion 82 by the spring 90 to close the boundary portion. Therefore, when the vane 
member 30 rotates as the rotation shaft 20 rotates in the braking force exhibiting 
direction, the liquid passage 80 can reliably be closed by the valve body 40 from the 
initial time point of the rotation. Therefore, the braking force can reliably be exhibited 
from the initial time point of the rotation of the vane member 30, and rattle is 
eliminated. 

When the rotation shaft 20 rotates in the direction opposite to the braking force 
exhibiting direction and the vane member 30 rotates correspondingly, the valve body 40 
is pushed back by the pressure of the viscous liquid, thereby compressing the spring 90 
to open the liquid passage 80. 

Although the two vane members 30 are provided such as to be opposed to each 
other with the rotation shaft 20 interposed therebetween in this embodiment, the present 
invention is not limited to this configuration. The invention can also be applied to a 
rotary damper in which one vane member 30 projects from the rotation shaft 20 as 
shown in Fig. 6. 

INDUSTRIAL APPLICABILITY 

As explained above, according to the rotary damper of the present invention 
described in claim 1, even if a plurality of rotary dampers are manufactured, it is 
possible to reduce the variation in size of the gap through which the viscous liquid 
passes when the viscous liquid moves from the pressure chamber to the non-pressure 
chamber, and more stable braking characteristics can be obtained. The valve body which 
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controls the flow of the viscous liquid can be disposed in the rotary damper without 
increasing the thickness of the vane member, and the thickness of the vane member can 
be reduced as compared with the conventional technique. 

According to the rotary damper of the invention described in claim 2, hermetical 
state (sealing state) when the valve body closes the boundary portion between the large 
hole portion and the small hole portion is excellent. Therefore, it is possible to prevent 
the deterioration of the braking force which may be caused by liquid leakage from 
between the valve body and the boundary portion. 

According to the rotary damper of the invention described in claim 3, when the 
vane member rotates in one direction, the valve body can be operated such that the 
liquid passage is reliably closed from the initial time point of the rotation, and it is 
possible to reliably exhibit the braking force from that time point. 



